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1. Scope 

1.1 This test method covers seven typcsfifduromctcrs A. B, 
C D, DO, O and OO, and the procedure for detecmining 
indentation hardness of substances classified as rubber, cellular 
materials, elastomcric materials^ thermoplastic elastomers and 
some hard plastics. 

\2 This test method is not applicable to the testing of 
fabrics. 

!.3 The values stated in SI units aiv to be regarded as 
standard. The values given in parentheses are for information 
only. 

1.4 This standard does not purport to address all of the 
safety concerns, if any, associated wUh (is use. It is the 
responsibility cfthe user of this standard to establish appro- 
priate safety and health practices and determine the applica- 
biUty of regulatory Imitations prior to use. 

2. Referenced Documents 

Zl ASTM Standards: 

D 6 1 8 Practice for Conditioning Plastics for Testing^ 

D 785 Test Method for Rodcwelt Hardness of Plastics and 

Electrical Insulating Materials^ 
D 1349 Practice for Rubber— StaiKiapd Temperatures For 

Testing' 

D4483 Practice for Determining Precision for Test Method 
Standards in the Rubber and Carbon Black Industries*^ 

3. Sommary of Test Method 

3.1 This test mcdKxi permits hardness measurements based 
on either inidal indentation or indentation after a specified 
period of time, or both. 

Note Durometers with maximum reading poiatcrs used to deter- 
mine Initial hardness values may yicW lower hardness when the miximum 
pomtcr is used. 

4. Significance and Use 

4. 1 This test method is based on the penetration of a specific 



* Tlili ictt method b «ndcr the Jurfatdklion of ASTM Oonunlttce D-l I on Rubber 
and b the direct ftxponilbUIor of Subcommloeo D( I.IO on Pbxiictl TcfUag. 

Currenc edteioo ^iproved M. ta 1997. PoMMicd March 1997. Originally 
publt»bedatD2240-64T. La«prevtoos cdtdon D2240-93. 

' Annual Book ^fASTM StandettU, 06.01. 

' Annual Book ttfASTU Standatdx, Vol 09.01. 



type of indentor when forced into the material under specified 
conditions. The indentation hardness is inversely related to the 
penetration and is dependent on the elastic modulus and 
viscoelastic behavior of the material. The shape of the indentor 
and the applied force Influence the results obtained so there 
may be no simple relationship between the results obtained 
with one type of durometcr and those obtained with another 
type of durometer or other Instruments for measuring hardness. 
This test method is an empirical test intended primarily for 
control purposes. No simple relationship is known to exist 
between indentation hardness determined by this test method 
and any fundamental property of the material tested For 
specification purposes it is recommended that Test Method 
D 785 be used for hard material. 

Note 2— Durometer scale comparisoo chart only. This is not and 
cannot be used as a conversion reference. 
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T>pe0 10 2030409060708090 100 



T>pe00 10 20 30 40 50 60 70 10 90 100 
5. Apparatus 

5.1 Hardness measuriog apparatus or durometer consisting 
of the following components: 

5.1.1 Presser Foot, with a hole having a diameter as 
specified in Fig. \{a\ (£rX or (c) with its center at least 6 mm 
(0.25 in.) from any edge of the foot 

5.1.2 Indentor^ formed from bardeoed steel rod and shaped 
in accordance with Fig. 1(a), (h)» or (c) with full extension 
adjustable between 2.46 to 234 mm (0.97 to O.IOQ in.). 

5.1.3 indentor Extension Iruiicating Device (analog or elec- 
tronic), having a scale reading from 0 to 100 with equal 
divisions tliroughout the range. The scale reading Is an inverse 
function of the indentor extension. The device shall have a 
pointer that moves on the scale at a rate of one hardness point 
for each 0.025 mm (0.00 1 in.) of indentor movement 

NoTO 3— IVpe A Shore Durometen senal numbers 1 through 16300 
and 16 351 through 16900 and IVpe A-2 Short Durometert numbers 1 
through S077 do not meet the rtquicenoent of 2.46 to 2.54 mm (0.097 to 
0. 100 la) extension of the Indentor at zero reading. These durometers will 
give readings which are low by amounts ranging from 3 unHs at 30 
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I — Spring Force Combinatioos: 

Fofvc, N - 0.550 + 0.073 
where = hardness reading on Type A* B and O duTDmeCers. 

Potcc, N - 0,4445 tiy 
where " hflrdness reading on lypc C D and DO durometenc 

Force N - 0.203 + 0,00908 tf^ 
where - hardness reading vn Type OO dorometcfs. 

FIG. 1 Duronwtar, Indentor and Spring Fbrctt Combinatfona 



hardness to I unit at 90 hardness. 

5.1.4 Timing Device (optional), capable of being set to a 
desired elapsed time, signalling the operator or holding the 
hardness reading when the desired elapsed time has been 
reached. The timer should be automatically activated when the 
pxesser foot is in firm contact with the specimen being tested. 

5.1.5 CalibraUd Spring, for applying force to the tndentor 
in accordance with I^g. 1 . 

6. Test Specimen 

6.1 The test specimen shall be at least 6 nun (0.25 iit) in 
thickness unless It is known that resalts eqttivalent to the 6 mm 
values arc obtained with a thinner specimen (see Note 4). A 



^ISISSSTtot maiertali kavi^^iBSAeis vituc« abovo 50 Type D 
duromettr, the thlcknett of the qpedmon should bo ar leait 3 
and moasurcments ihouM not be made cloicr than 6 nun (0.25 In.) to any 
edge 

7. Calibration 

7.1 The dtuometer apring shall be calibrated by supporting 
the duiometer in a vertical position and applying a measurable 
force to the Indentor tip (see Fig. 2). The device used to apply 
ttkt force may be a dead weight or electronic load cell device 
capable of measuring applied force at SO % of the calibration 
tolerance. Care should be taken* to ensure that the force is 
applied vertically to the indentor tip, as side loads will cause 
errors in calibration. Spring calibrstioo shall be verified on all 
durometer at scale readings of 20, 30, 40, 50, 60, 70, 80 and 90. 
The measured force (9.8 X mass in lulograms) shall be equiva- 
lent to the force calculated by the equadon in Fig. I. The 
measured force foriypc A, B and O durometers shall be within 
±0.08 N, For Type C, D and DO durometers it shall be within 
±0.44 N, and for Type 00 durometers it shall be within 
±0.025 N. 

NoTC 5— Instrunicnts specifically designed for the calibration of 
duionaeters may be uaod. 

7.2 Indentor extension and shape must be in accordance 
with 5.1.2. With the durometer placed firmly on a flat surface 
the indicator should read a number equal to the Indentor 
extension measured in Inches X 1(XX), within ±0.5 durometer 
points. 

Hart 6 — ^When performing the pnooeduie in 12 oa lype B and D 
durometeis care should t)e used not to danrage the indentor tip. 

7.3 Test blocks (rubber or spring type) provided for check* 
ing durometer operation are not to be relied upon as calibration 
standards. The calibration procedures outlined in 7.1 and 7.2 
are tiie only valid calibration methods. 

& Conditioning 

8,1 Tests shall be made at 23 ± 2**C (73.4± 3.6"R. For 
materials whose hardness depends on relative himiidity, the 
specimen shall be condittorMd in accordance with Procedure A 
of Practice D 618 and tested under the same conditions. 
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Note conclusive evdoaUon has tcett made on durocneten at 

tempcreiuics o«bcr than 23 ± rt: (73>4 ± 3.6"F). Cooditioaittg at 
temperatures other than the above may ihow ehaneca In calibrwioft. 
Duiometcr «ce at Cemperatitrcs other than the above should be decided 
locally (toe Practice D 1349). 

9. Procedore 

9.1 Place the specimen on a hard, horizontal surface. Hold 
the duiomcter in a vertical position with the point of the 
tndentor at least 12 nun (0^ in.) from any edge of the 
specimen, unless it is kttown that identical results are obtained 
when measurements are made with the Indentor at a lesser 
distance. Apply the presser foot to the specimen as rapidly as 
possible, without shock, keq}ing the foot parallel to the surface 
of the specimen. Apply Jtist sufficient pressure to obtain finn 
contact between presser foot and specimen. 

Hot- ft— Better repcaiability may be obtained by using a moss centered 
OQ the axis of the indentor. Recommended masses are 1 kg foriype A. B 
lod O duiometers, 5 kg for Type C D and DO durorocters. and 400 s for 
lype OO durcmeters. Durocneter sUfids using the nuunes cbave ms s 
constant losd and a controlled descent speed, without shock, produce 
maximum repeatabiUty. 

^1 For any material covered in 1.1, after the presser foot is 
in firm contact with the specimen, the scale reading is to be 
taken within I s or after any period of time agreed upon 
between supplier and txser tmless the ^urometer has a maxi- 
mum indicator, in which case the maximum reading is taken. 
The hardness reading may progressively decrease with time 
delay. 

9.3 Make one measurement at each of three or five different 
points distributed over the specimen at least 6 mm (0.25 In.) 
apart using the median of these measurements for the hardness 
value. 

MOTt 9— The type of durocneter should be selected wiih d>c knowledge 
that readings below 10 or above 90 are not considcird rdiaWe by the 
manufacwrer. It Is suggested that readings in these ranges not be recorded. 

10. Report 

10.1 Report the following information: 

10.1.1 Hardness value obtained. 

10.1.2 Complete Identification of the material tested. 

10.1.3 Vulcanization date, 



10.1.4 Description of specimen, incltidtng thickness and 
number of pieces plied, if less than 6 mm (0.25 in.), 
10.13 Tfemperature of test If other than ^•C, 

10.1.6 Relative humidity when hardness of material is 
dependent on humidity, 

10.1.7 IVpe and serial number of durometer, 

10.1.8 Indentation hardness time interval at which reading 
was taken, and 

10.1.9 Dale of test 

Note 10~Readings may be reported in the form: A/4yiS where A is 
the type of durometer, 45 the rcadEng, and 15 the time in seconds that the 
pressure foot it in firm contaa with the specimen. Similarly^ IV60/1 
indicates a rea(fing of 60 on the IVpc D durocneter obtained either within 
1 s or from a ntaximum ttKflcacor. 

11. Precision and Bias ^ 

11.1 These precision and bias statements have been pre- 
pared in accordance widi Practice D4483. Refer to this 
Practice for terminology and other testing and statistical 
concepts. 

11.2 The Type I precision for both Type A and D methods 
was determined from an intcriaboratory program with three 
materials of varying hardness, with sbt participating laborato- 
ries. Tests were condocted on two separate days in each 
laboratory for botii A and D testing programs. All materials 
were supplied from a shiglc source. 

11.3 A test resuh for hardness (both A and D) was the 
median of five individual hardness readings on each day in 
each laboratory. 

1 1 .4 Table 1 shows the precision results for IVpe A method. 
Table 2 gives the precision results for Type D method. 

1 1 .5 The precision results in this precision and bias section 
give an estitnate of the precision of this test metixxi with the 
materials (rubbers) used in the particular interiaboratory pro- 
gram as described above. The precision parameters should not 
be used for acceptance or rejection testing, or both, of any 
grxxip of materials without documentation thai they are appH- 
cable to those particular materials and the specific testing 
protocols that include this test method. 



*Supponiag dau are uvailatHc Oom ASTM HeadqusHcrs. Requaa RR:Dl I- 
1029. 



3 



Copyriqhl by Ihc Amcrkon Society For Testing k Moleriols 
Tue Sep 12 mm 2000 



SUP 



9:24 J-ROM CPL SCltNCb / TECH 

STD • ASTtI ^jjj^-ENCL ■ 0751510 Dt 

# 0 2240 



M7li 



TABLE 1 Ty p# 1 Pfctoten— Typ< A Dtirom«tf Method 



Level 



^1 ITT 

2 66.3 

3 e8,o_ 



a878 
a433 



1 J3 



4.41 



61.8 



0.877 



8.81 
1.80 



1 

a.14 

y5i5 Cra 



isr: 

8A9 

6.27 

6.4S 9.49 
T38 



• fl - reprodueWlty - ejeS K ew. m©MOi«i^ untt. 

TABLE 2 Type 1 ProcUIOQ— TVp* D Puromtar Mthod 





Awwage 

Level 


Within LabOftttorte* 


Betwv 


«n Lftboratortee 


Matertil 




/» 








1 
2 
3 


42.6 
54.5 
62.3 


0316 
0.791 
1.01 


0.694 
2.24 

^66 


2.10 
4.11 
3,47 


2.82 
3w$4 
3.64 


7.98 18.7 
10.0 16.4 
10X 12.2 


Pootod 


59.6 


0.762 


2.16 


3.81 


3.32 


9.40 15.7 



A Sr * rep««ta&(ny sttndanj dovlaion, in»««ur«m«f« uNts. 
* / * ropottabSft/ * 2.83 x Sr, maaauTBment untta. 
''Me repeacablity. reUlve, (eiat le, tn pcfoent). 
"SR- i«pfoduoWIlyitoft(iarddevtetto(^ro*Moi^^ 
' H - rvproducUtty « 2.63 x Sfl, messuramwt unfcs. 
'(fl) - repraduciMlty. ratalive. (that Is. In pwoefiO. 

1 1.6 f/rcwton— Tlic prtcisioa of this lest method may be 
expi^scd in the fomat of the following sutcmcats which use 
as appropriate value a /?. if) or (iO, that is» that value to be used 
in decisions about test results (obtained with the test method). 
The appropriate value is that value of r or /? associated with a 
mean level in TW)lc I and Table 2 closest to the mean level 
under consideration (at any given time, for any given material) 



in routine testlog operatkmt. 

11.6.1 R€p€aiabUUy—Tht repeatability* r, of this teat 
method ha.n been csiabUshed is tho appropri8te value tabulated 
in 'nible I and "Nble 2. Two single test results, obtdnod under 
normal test meOiod procedures, that dilTer by more than this 
tabulated r (for any given level) must be considered as derived 
from different or nonidentical sample populations. 

11. 6.2 RcprvduclbUi^Tbo reproducibility, of this test 
method has been established as the appropriate value tabulated 
in Tkble I and Table 2. Two single test results obtained Ui two 
diflfcrent laboratories, under normal test method procedures, 
that differ by more than the tabulated R (for any given level) 
must be considered to have come firom different or nonidentical 
sample populations. 

1 1.6 J Repeatability and reproducibility expressed as a pcr- 
cenuge of the mean level, (r) and (/?), have equivalent 
application statemenU as above for r and R. For the (r) and (Ji) 
statements, the <Ufference in the two dnglc test results is 
expressed as a percentage of the arithmetic ntean of the two test 
re^ulU. 

11.7 Bias — In test method termtoologyt bias is the differ- 
ence between an average test value and the reference (or tnic) 
lest property value. Reference values do not exist for this test 
method since tfic value (of the test property) is exclusively 
defined by this test method* Bias, therefore, cannot be deter- 
mined. 

12. Keywords 

12.1 durometer hardness 
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